Dipsticking the major groove of DNA with enzymatically incorporated spin-labeled deoxyuridines by electron spin resonance spectroscopy.
Site-specifically spin-labeled deoxyuridine triphosphates with tethers of different lengths were synthesized and then enzymatically incorporated with terminal transferase to form a spin-labeled poly(dT) copolymer. The spin-labeled copolymers were annealed with poly(dA) to form a duplex, which was analyzed by electron spin resonance spectroscopy in a solution of low ionic strength. The spin labels are attached in position 5 of the deoxyuridine and protrude into the major groove. Based on the correlation between tether length of the spin label and the electron spin resonance lineshape, we show that the depth of the major groove of a DNA in its B-form is about 8 A in solution, which is in good agreement with X-ray fiber studies. We also conclude, based on electron spin resonance lineshape simulation data, that the correlation time of the bases in a DNA duplex is of the order of nanoseconds.